A new growth inhibitor, tentatively named pisumin, which increased under red light and remained at initial level or decreased when dwarf pea (Psum sativum L. cv Progress No. 9) seedlings were transferred from red light to dark, has been isolated in the form of a colorless powder from Ught-exposed epicotyls of dwarf peas, and characterized partially as an aliphatic carboxylic acid (molecular weight 284) by spectrometric analyses.
Light inhibition of stem growth has been reported in some species to be induced by an increase in endogenous neutral growth inhibitors resulting from the exposure to light (1) (2) (3) (4) (5) (6) (7) (8) .
From dwarf pea seedlings which have higher sensitivity to light than tall ones, Taylor and Burden (8) isolated a neutral growth inhibitor, xanthoxin, which increased with light exposure. However, xanthoxin content was reported not to decrease when spinach seedlings were transferred from light to dark (9) , so its role in light inhibition of stem growth might be questioned.
We have studied the occurrence of native neutral growth inhibitors in dwarf pea seedlings and found a new growth inhibitor, tentatively named pisumin, which showed good correlation with the growth of light-exposed and etiolated seedlings. In this paper, we report the partial characterization of the growth inhibitor, its variation under different light conditions, and its biological activity. Bioassay of Pisumin. Ten 10-mm epicotyl segments excised below the hook of 7-d-old etiolated dwarf pea seedlings (epicotyl length, about 7-8 cm), were cultured in a 4.5-cm Petri dish in the dark for 24 h in 1.5 ml of water containing various amounts of pisumin. Segment lengths were measured using a photographic enlarger.
MATERIALS AND METHODS

Extraction
Irradiation. Dwarf pea seeds were soaked in running tap water for 3 d in the dark at 25°C. Uniform seedlings (root length, about 3 cm) were selected; 20 seeds sown in vermiculite in each of 11 plastic trays (10 x 18 x 4 cm) and cultured for 4 d in darkness at 25°C. The 10 most uniform seedlings (epicotyl length, about 7-8 cm) were left in each tray. At harvest, the length and fresh weight of the epicotyls was measured; they were washed with distilled H20 and frozen at -20°C. Irradiation was given with red light from red fluorescent tubes and red filters at intensity of 2w* m2. Each tray is given a treatment shown in Table I Biological Activity of Pisumin. Biological activity of pisumin was tested with etiolated epicotyl segments of dwarf peas. As shown in Table II , pisumin inhibited the growth of epicotyl segments at concentrations higher than 0.1 mm in the dark. Variation of Piswimn Content in Relation to Red Light Irradiation. Figure 2 shows the growth of pea epicotyls in red light and dark conditions (see Table I ). Etiolated epicotyl growth was inhibited during an 8-h irradiation with red light. The effect was the opposite when red light-exposed seedlings were transferred to darkness. Figure 3 shows variation of pisumin content in epicotyls in relation to light conditions shown in Figure 2 . In continuous irradiation, the pisumin content increases linearly. Upon transfer to darkness, the level is halted or somewhat decreases. In continuous darkness, the pisumin content is kept on the original level or decreases. Upon starting red light irradiation, the increase in pisumin is immediately regained. Thus, there is a good correlation between the pisumin content and the growth of the pea epicotyl.
From these results, it is suggested that a new growth inhibitor, pisumin, may play an important role in light inhibition of epicotyl growth of dwarf pea seedlings.
